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This study aims to determine (1) differences in students' 
analytical skills in learning physics with the POE (Predict-
Observe-Explain) learning model and direct instruction 
learning, (2) improve students' analytical skills by learning 
physics POE learning models. This study uses a quasi-
experimental method and control-group pre-test post-test 
design. The research subjects were Grade VIII students of a 
junior high school in a District of Wonosobo Regency, 
Central Java. The data instruments is test. Data analysis 
techniques using different test and gain test. The results 
showed: (1) there were differences in analysis skills between 
students who used the POE learning model and did not use 
the POE model seen from the results of the t-test with dk 47 
and 5% significance level where tcount> ttable was 5.49> 
2.012, (2) improvement of students' analytical skills using 
the POE model is greater than the students who do not use 
the POE model with a gain test of 0.60 (medium criteria)> 






The 2013 curriculum is a curriculum that applies to Indonesia, starting from elementary to secondary 
level. Since its implementation until now, the 2013 Curriculum has been amended several times, now it 
is known as the revised edition of the 2013 Curriculum. The new thing contained in the curriculum is 
learning that applies the concept of HOTS (Higher Order Thinking Skill).  
 
HOTS or higher-order thinking ability is a process of thinking of students at a higher cognitive level. 
HOTS was developed from various concepts, cognitive methods, and learning taxonomies [1]. HOTS 
includes aspects of critical thinking skills, creative thinking, and problem-solving. Critical thinking is 
the ability to analyze, create, use criteria objectively, and evaluate data [2]. Other experts, namely 
Marshall & Horton [3] and Bagarukayo et al [4] stated HOTS included: making decisions, solving 
problems, thinking critically, analyzing, synthesizing, and interpreting. HOTS measures the ability to: 
1) transfer one concept to another, 2) process and apply information, 3) look for relationships of different 
kinds of information, 4) use information to solve problems and 5) critically examine ideas and 
information [5]. The Australian Council for Educational Research [6] states that the ability to think at a 
higher level is a thought process, including analyzing, reflecting, giving arguments, applying concepts 
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to different situations, composing, and creating. So it can be concluded that HOTS includes the ability 
to think critically, think creatively, and solve problems. Critical thinking as part of HOTS can be 
achieved through several processes, one of which is the ability to analyze. Analysis skills are useful in 
aspects of students' knowledge and understanding [7]. The low analytical skills make students unable to 
think critically optimally. As a result, not achieving HOTS. The application of the HOTS approach can 
improve student learning outcome [8].  
 
Physics is the basis of science that studies the behavior and structure of matter. Creative activity is an 
element of physics learning. A critical aspect of physics is the observation of natural phenomena, 
including planning and conducting experiments [9]. The Republic of Indonesia's Minister of Education 
and Culture Regulation No. 24 the Year 2016 concerning core competencies and essential high school 
physics competencies based on 2013 Curriculum mentions four competency points for students after 
studying physics. One of them is to formulate problems related to physical phenomena, formulate 
hypotheses, design and carry out experiments, take careful measurements, record or present results in 
tables and graphs, make conclusions, and report results verbally or in writing. Physics learning is loaded 
with scientific processes carried out creatively. The right way to teach physics is to pay attention to the 
characteristics of learning physics. 
 
The success of physics learning in schools does not only depend on the formulation of the curriculum 
but is influenced by the availability of adequate learning facilities such as laboratories [10]. Other 
experts recommend 27 ways for successful physics teachers to teach physics. Some of them are present 
concrete examples, trying to find things that seem analogous to the relationship between abstract and 
real facts in nature, use demonstrations and laboratory activities to shape the imagination and 
crystallization of knowledge, careful and honest behavior in conducting observational activities in the 
laboratory [11]. The study results explained that the way to teach physics well is through a scientific 
process so that the competencies of students after carrying out physics learning are met. One indicator 
of student competence is reflected in the physics test scores. 
 
The final assessment data for grade VIII students at a junior high school in Wonosobo Regency, Central 
Java showed that 68% of students did not meet the minimum completeness criteria. The minimum 
completeness criterion value of physics lessons in junior high is 76. These results indicate that the 
mastery of students in physics subjects is not satisfactory. Even though the junior high school has 
implemented a revised edition 2013 curriculum. The results of observations on physics learning class 
VIII at a junior high school in Wonosobo Regency, Central Java showed that students tend to be less 
active in learning during the learning process. In general, students only hear the teacher's explanation 
without actively seeking additional knowledge about the material being studied. These findings indicate 
that learning physics in a junior high school in Wonosobo Regency, Central Java has not met the 
curriculum's demands. 
 
POE (Predict-Observe-Explain) is one of the learning models that can involve students to be active in 
learning. POE consists of 3 stages, namely predict, observe, and explain. Predict is the students make 
predictions of the problem solution and predict the results that will be done in the next step. (2) Observe, 
namely, students observing experiments. (3) Explain students compare the results of observations in 
observations with predictions and then explain their knowledge [12]. Learning using the POE model can 
increase learning activities [13], analytical skills [14], and students' critical thinking skills [15]. 
Increasing students' critical thinking skills affects increasing HOTS, an indicator of learning 
achievement [16].  
 
Based on the problems in physics learning for grade VIII students of at a junior high school in Wonosobo 
Regency, Central Java and the many references that support the POE model, this paper aims to find out 
whether there are differences in the ability to analyze students who use POE and who do not use the 
POE model. Another goal is to determine the increase in the ability to analyze students learning physics 
using the POE mode. This paper can be a reference in implementing physics learning that can develop 
the ability to analyze to achieve HOTS, where learning achievement is one of the indicators. This 
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research will also show how the POE model can improve the analytical skills of students with low 
academic abilities. The academic ability of students of junior high school in Wonosobo Regency is 





The research method is quasi-experimental with a control-group pre-test post-test design. The research 
subjects were grade VIII students of a junior high school in Wonosobo Regency, Central Java, which 
consisted of two classes: the experimental and control classes. The experimental class contains students 
who conduct learning using POE. The control class consists of students doing learning using the direct 
instruction method. Determination of the control class and the experimental class based on the results 
of the two classes' average similarity test. Data collection instruments in the form of tests to determine 
students' analytical skills in solving physics problems. The test takes the form of a description of 12 
items that have been proven to meet the tests of validity, reliability, difference power, and level of 
difficulty data analysis techniques using different test and gain test. The different test aims to determine 
whether there are differences in the ability to analyze between students who use the POE model and 
who use direct instruction. Before a different test is performed, an analysis prerequisite test will be 
conducted, namely the normality test and the homogeneity test. The gain test is used to determine the 
increase in students' ability to analyze after using the POE model and direct instruction using the 
following equation. 
 






<g> = normalized gain score 
<Sf > = average final score (postest) 
<Si> = average initial score (pretest) 
 
The interpretation of the normalized gain calculation results uses the classification in Table 1 [17]. 
 
Table 1. Classification of Normalized Gain Score 
Gain Score Interpretation 
<g> ≥ 0,7 High 
0,7 > <g> ≥ 0,3 Mid 
<g> < 0,3 Low 
 
 
RESULTS AND DISCUSSIONS 
 
Initial Ability Test Similarity 
The average score similarity test was conducted to find out whether the two classes to be selected as the 
control class and the experimental class had the same situation. The average similarity test results for 
the two classes can be seen in Table 2. Based on Table 2 it is known that tcount <ttable (-0.44 <2.012).  
If the t value is greater than the t table value, it means that there is a significant difference [18]. Thus, 
both classes meet the requirements to be used as the experimental class and the control class. 
   
Table 2. Average Similarity Test Results 
dk (5%) tcount ttable 
26 + 23 -2 = 47 -0,44 2,012 
 
The next step is implementing learning using the POE model in the experimental class and learning 
using the direct instruction method in the control class to get data in the form of the ability to analyze 
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the questions. Before the data were analyzed using different tests, an analysis prerequisite test was 
carried out. 
 
Test analysis prerequisites 
Analysis prerequisite tests include homogeneity tests and normality tests. A homogeneity test is used to 
test whether the sample comes from a homogeneous population or not. Homogeneity test results with a 
significance level of 5%, and 47 degrees of freedom are listed in Table 3. Based on Table 3, it is known 
that Fcount <Ftable (1.222 <2.019). If F is smaller than the F table, then the data will have a homogeneous 
distribution [19]. That is, data come from homogeneous populations. 
 
Table 3. Homogeneity Test Results 
dk (n-2) (5%) Fcount Ftable 
26 + 23 – 2 = 47 1,22593 2,01964 
 
Normality test that aims to determine whether the research subjects come from a normal population. 
The results of the normality test are in Table 4. Table 4 shows that the calculated X2 value is smaller 
than the X2 table in the experimental class and control class with a significance of 5%. The data is said 
to meet the normal distribution if the χ2 value is smaller than the χ2 table [19]. Thus, the research data in 
the experimental class and control class fulfilled the normal distribution. 
 
Table 4. Normality Test Results 
 Experiment Class Control Class 
N 26 23 
significance 5% 5% 
χ2count 3,93 3,12 
χ2table 11,07 11,07 
 
Different Test 
When the normality test and homogeneity test are met, it shows that the research data meet the elements 
using parametric statistics. The different test used was a t-test to determine differences in analytical 
skills between students who learned to use POE and who used direct instruction. Based on Table 5, it 
can be seen that tcount> ttable (5.49> 2.012) at a significance level of 5%. If the t value is greater than the 
ttable value, it means that there is a significant difference [18]. There are differences in the ability to 
analyze learners who learn to use the POE learning model and who use the direct instruction method. 
 
Table 5. t-test Results 
dk (5%) tcount ttable 
26 + 23 – 2 = 47 5,49 2,012 
 
The results of the t-test were then continued with the gain test to find out the improvement in students' 
analyzing skills using Equation 1 and reference criteria in Table 1. The results of the gain test in the 
experimental class and the counter class can be seen in Table 6. Based on Table 6, it is known that the 
ability to analyze students is improved. Those who use the POE model are higher at 0.60 (medium 
criteria) than students who study without using the POE model that is 0.32 (medium criteria). Thus, the 
POE model is significantly proven effective in increasing the ability to analyze compared to the direct 
instruction learning model. 
 
Table 6. Experimental Class and Control Class Gain Test Results 
Average Experiment Class Control Class 
Pre-test 49,58 51,04 
Post-test 79,81 66,87 
Gain 0,60 0,32 
Criteria Mid Mid 
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POE learning model is a learning model that has 3 phases, namely Predict, Observe, and Explain. The 
POE learning model has advantages, among others: it can be used to uncover students 'initial ideas, 
generate discussion, provide information to teachers about students' thoughts, motivate students to wish 
to explore concepts, and arouse the desire to investigate. The POE model exposes students' knowledge, 
allows students to interpret their new observations about the world around them, and then offers more 
opportunities to share and negotiate their interpretations [20]. This can be seen clearly from the physics 
learning carried out by students using the POE model. Through the POE model, students' curiosity 
arises. As a result, students become more active in learning physics. Based on this it can be concluded 
that the POE learning model can foster analytical skills.  
 
This is evidenced through research that shows that there are significant differences in the ability of 
analysis in students who use the POE learning model and without using the POE model in physics 
learning in a junior high school in Wonosobo Regency, Central Java. The POE model is conclusively 
proven to improve the ability to analyze with an increase of 0.60 with moderate criteria. Achievement 
of analytical skills in students who use POE models is better than students who do not use POE models 
that only reach an increase of 0.32 with moderate criteria. Besides, it can be seen in the gain value; the 
achievement of students' analytical skills using the POE learning model can also be seen from the 
average posttest score of 79.81. The value is higher than the average posttest value of students who use 
the direct instruction method, which is 66.87. For more details, see Table 6. Previous studies support the 
results of the study [14]. Other research also shows that the POE learning model is better in achieving 
science learning outcomes [21] [22]. The application of POE will be more accessible if previously 
prepared worksheets lead to the use of learning POE models so that learning can run effectively as a 
result of research [23]. 
 
Improving the ability to analyze by students after learning physics using the POE model is expected to 
improve critical thinking skills [15], creative thinking skills [24] and problem solving skills [25]. If 
students have owned all of these abilities as a result of learning to use POE, then students' learning 
achievement will increase. This has been proven by previous research [26] [27] [28] [29].  
 
The results of this study imply that the use of the POE model in learning physics can improve the ability 
to analyze junior high school students. Although this increase is in medium criteria, it can provide an 
overview of the possibility of increasing HOTS through the POE model. The ability to analyze is the 
first step in the formation of critical thinking skills as one of the skills forming HOTS. 
 
The school in this research is the only private junior high school in a District in Wonosobo Regency. 
Another junior high school in the District is public. Students of the school have lower academic abilities 
than students from other schools. So, the POE model can improve the analytical skills of students with 
low academic abilities. These results open up further research on the use of the POE model to improve 
the analytical skills of students with medium and high academic abilities. 
 
 
CONCLUSION AND SUGGESTION 
 
Based on data analysis, it can be concluded as follows. (1) There is a difference in the ability to analyze 
students using the POE learning model and the direct instructional learning model. (2) Improving the 
skills of analyzing students who carry out learning using the POE method (0.60) is higher than students 
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